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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 12 and 22 are rejected under 35 U.S.C. 1 12 5 second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 12 recites the limitation ". . an integer fraction of a period of the 
ac reference signal. . 55 It is unclear what values or numbers are included or excluded by the 
integer and/or the period of the ac reference signal. Furthermore, does this mean the system 
automatically carries out what appears to be a mathematical operation without knowing their 
values or range of values? Likewise, a similar limitation also occurs in claim 22. Please clarify. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1-6, 8, 11, 14 and 16-21 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Bamji, et al (6,580,496). 

With regard to claim 1, Bamji, et al discloses systems for CMOS-compatible three- 
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dimensional image sensing using quantum efficiency modulation, comprising: (a) a two- 
dimensional (2-D) array (item 230) of photodetectors (item 240) for example for receiving 
reflected or scattered light from the scene, i.e., target object, illuminated by the light source (item 
220) with the light being imaged onto the 2-D array of photodetectors, and with each 
photodetector in the 2-D array generating therefrom an electrical output signal (See for example, 
drawing illustration of Fig. 3 for the above-identified items and their associated text); (b) a 
plurality of modulators (item 250) associated with each photodetector in the 2-D array, each 
modulator receiving the electrical output signal from that photodetector and an alternating 
current (ac) reference signal (which corresponds to a sinusoidal signal: item 225, in Fig. 3, for 
example) with a different phase delay, i.e., variable phase delay, for each modulator, and 
generating a modulated output signal from each modulator associated with that photodetector 
(See for example, Fig. 3; col. 9, lines 23-24; and col. 10, line 59 - col. 11, line 61); (c) a plurality 
of integrators associated with each photodetector, each integrator receiving the modulated output 
signal from one of the plurality of modulators, and generating therefrom an integrator output 
signal for each integrator associated with that photodetector (See for example, item 330, in Figs. 
4 and 9); and (d) a computational unit receiving each integrator output signal associated with 
each photodetector and generating therefrom intensity, i.e., brightness, and range, i.e., distance, 
information about the scene illuminated by the light source to generate the 3-D image of the 
scene (See for example, item 280, in Fig. 3; col. 14, lines 18-32; Abstract; and Figs. 4 and 9). 

With regard to claim 2, the apparatus of Claim 1 further including an optical element, i.e., 
lens, located proximate to the 2-D array of photodetectors to image the reflected or scattered 
light thereon (See for example, col. 9, lines 51-59). 
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With regard to claim 3, the apparatus of Claim 1 wherein the 3-D image of the scene is 
generated in response to a single pulse of light from the light source (See for example, item 220, 
in Fig. 3). 

With regard to claim 4, the apparatus of Claim 1 wherein the light source comprises a 
laser or a light-emitting diode (See for example, col. 9, lines 41-64). 

With regard to claim 5, the apparatus of Claim 1 wherein the 2-D array of photodetectors 
is located on a first substrate, and the plurality of modulators are located on a second substrate 
(Given the broadest reasonable interpretation it reads on item 210, in Fig. 3). 

With regard to claim 6, the apparatus of Claim 5 wherein the first and second substrates 
are superposed one above the other and electrically connected together (See items 240 and item 
250 respectively of within the array 230, in Fig. 3). 

With regard to claim 8, the apparatus of claim 1 wherein each photodetector comprises a 
silicon photodetector (See for example, col. 9, line 48). 

With regard to claim 1 1, the apparatus of claim 1 wherein the electrical output signal 
from each photodetector is filtered or amplified or both prior to being provided to each 
modulator associated with that photodetector (See for example, item 400, in FIG. 9). 

With regard to claim 14, the apparatus of claim 1 wherein the plurality of integrators 
associated with each photodetector in the 2-D array comprises three integrators (which reads on 
one of Figs. 4 and 9). 

Claims 16, 17, 18, 19, and 21 are rejected the same as claims 1, 2, 3, 4, and 1 1 
respectively except claims 16, 17, 18, 19, and 21 are directed to method claims. Thus, arguments 
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similar to those presented above for claims 1, 2, 3 5 4, and 1 1 are respectively applicable to claims 
16, 17, 18, 19, and 21. 

With regard to claim 20, the method of Claim 16 wherein the step for generating the 
electrical output signal from each photodetector comprises transforming a photocurrent signal 
generated by the photodetector in response to detected light into a voltage signal (See for 
example, col. 24, lines 13-30). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bamji, et 
al (6,580,496) in view of Dausch (7,026,602) 

With regard to claim 7, Bamji, et al discloses all of the claimed subject matter as already 
addressed above in paragraph 4, and incorporated herein by reference. While Figure 3 of Bamji 
does show the electrical connection of the modulators and photodetectors on the partitioned 
substrate of IC 210, Bamji does not expressly call for making the connection using solder bump 
bonds. However, Dausch (See for example, col. 13, lines 40-50) teaches this feature. Therefore, 
it would have been obvious to one having ordinary skill in the art to incorporate the teaching as 
taught by Dausch, if for no other reason than to electrically join one surface to another using 
solder bump. 
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With regard to claim 10, the apparatus of Claim 1 wherein each photodetector comprises 
a mercury cadmium telluride (HgCdTe) photodetector (See col. 11, lines 19-20 of Dausch). 

7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Bamji, et al 
(6,580,496) in view of Kaneshiro, et al (5,513,021). 

With regard to claim 9, Bamji, et al discloses all of the claimed subject matter as already 
addressed above in paragraph 4, and incorporated by reference. While Bamji, et al discloses a 
generic photodetector, Bamji, et al does not expressly call for wherein each photodetector 
comprises an indium gallium arsenide (InGaAs) photodetector. However, Kaneshiro, et al (col. 
6, lines 36-46) teaches this feature. Therefore, it would have been obvious to one having 
ordinary skill in the art to incorporate the teaching as taught by Kaneshiro, et al into the system 
of Bamji, et al, and to do so would at least improve the sensitivity of the photodetector. 

8. Claims 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bamji, et al 
(6,580,496) in view of Kakiuchi, et al (6,822,687). 

With regard to claim 23, Bamji, et al discloses (a) a two-dimensional (2-D) array of 
photodetectors, with each photodetector in the array receiving reflected or scattered light from 
the illuminated scene, i.e., target object, and generating therefrom a photodetector output signal 
(See for example, Fig. 3 and its associated text. Applicants' attention is also invited to the 
arguments presented above with respect to claim 1); (b) at least two modulators receiving the 
photodetector output signal from each photodetector and generating a modulator output signal 
which is a product of the photodetector output signal and an alternating current (ac) reference 
signal, with the ac reference signal (item 225) for each modulator having the same frequency and 
a different phase delay, i.e., variable phase delay (See for example, Figs. 3 and 4 and their 
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associated text. Applicants' attention is also invited to the arguments presented above with 
respect to claim 1); (c) an integrator connected to receive the modulator output signal from each 
modulator and to generate therefrom an integrator output signal by integrating the modulator 
output signal over time (See for example, Fig. 4 and its associated text. Applicants' attention is 
also invited to the arguments presented above with respect to claim 1); and (d) a computational 
unit for receiving each integrator output signal and generating therefrom the 3-D image of the 
scene (See for example, item 280, in Fig. 3; col. 14, lines 18-32; Abstract; and Figs. 4 and 9). 
Bamji, et al does not expressly call for a three-dimensional (3-D) imaging camera. However, 
Kakiuchi, et al (See Figs. 13 and 14) teaches this feature. Therefore, it would have been obvious 
to one having ordinary skill in the art to incorporate the teaching as taught by Kakiuchi, et al into 
the system of Bamji, et al so as to acquire the three dimensional image of the target object using 
a three-dimensional imaging camera. 

With regard to claim 24, the 3-D imaging camera of claim 23 wherein the light source 
comprises a laser or a light-emitting diode (See for example, col. 9, lines 41-64 of Bamji, et al). 

With regard to claim 25, the 3-D imaging camera of claim 23 further comprising an 
optical element, i.e., lens, for imaging the reflected or scattered light from the illuminated scene 
onto the 2-D array of photodetectors (See for example, col. 9, lines 51-59 of Bamji, et al). 

Allowable Subject Matter 

9. Claims 13, 15 and 26 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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Conclusion 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL G. MARIAM whose telephone number is 571-272- 
7394. The examiner can normally be reached on M-F (7:00-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, MATTHEW BELLA can be reached on 571-272-7778. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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